Dietary soy protein reduces early renal disease progression and alters prostanoid production in obese fa/fa Zucker rats.
With the rising incidence of obesity and the metabolic syndrome, obesity-associated nephropathy also has increased. One of the earliest pathologies in the development of this nephropathy is glomerular hyperfiltration and hypertrophy. Dietary soy protein (SP) ameliorates disease progression in several models of renal disease, and vegetable sources of protein, as compared to animal sources of protein, alter renal hemodynamics. Therefore, the effect of dietary SP on early renal disease and prostanoid production was examined in the obese fa/fa Zucker rat. Rats, 6 weeks of age, were given diets containing 17% protein from either SP or egg white (EW) for 8 weeks. Feed consumption and body and kidney weights were significantly greater in fa/fa rats as compared to lean rats. The fa/fa rats also had 139% more proteinuria and kidneys with 43% larger glomeruli. SP feeding did not alter body weights or proteinuria but did result in 6% lower kidney weights (g/100 g body weight) and 16% smaller glomeruli in fa/fa rats. Cyclooxygenase activity as determined by 6-keto prostaglandin F(1alpha) (6-keto PGF(1alpha)) synthesis was lower in fa/fa rats given SP-based diets as compared to those given EW-based diets. Ratios of renal thromboxane (TX) B(2)/6-keto PGF(1alpha) and PGE(2)/6-keto PGF(1alpha) were higher, while TXB(2)/PGE(2) levels were not different in rats given SP diets as compared to those given EW diets, also indicating that dietary SP reduced renal 6-keto PGF(1alpha) levels. These findings suggest that attenuation of early glomerular hypertrophy in young obese fa/fa rats by dietary SP may be mediated by the lower levels of 6-keto PGF(1alpha) since this would be expected to reduce glomerular hyperfiltration.